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SUMMARY – Infected intracranial aneurysms are a rare type of inflammatory vascular lesions 
that occur due to infection of intracranial arterial wall. Brain aneurysms of distal arterial branches are 
equally rare and frequently multiple, including those situated at the peripheral middle cerebral artery 
segments. Although both types represent a small percentage of all intracranial aneurysms, they may 
bring about high mortality in case of rupture. The management of such aneurysms includes conserva-
tive treatment with broad-spectrum antibiotics, and microsurgical or endovascular treatment, which is 
gaining more prominence for both asymptomatic and ruptured aneurysms. Herein, we present a case 
of a 61-year-old male patient with a history of cardiac infective disease and multiple bilateral aneu-
rysms of infected distal branch middle cerebral arteries, discussing the efficacy of available endovascu-
lar treatment modalities and reviewing the literature. In conclusion, selective endovascular coiling is a 
preferable method in the current management of distal branch infected ruptured intracranial aneu-
rysms, which may bring a favorable outcome.
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Introduction
Infected intracranial aneurysms are a distinctive 
type of rare brain inflammatory vascular lesions that 
occur due to infection of intracranial vessel arterial 
wall1-4. They were primarily labeled in 1869 by W. S. 
Church, who described such an aneurysm in a young 
boy1,5, and named ‘mycotic aneurysms’ by Sir William 
Osler in 1885 while discussing the consequences of 
malignant endocarditis6, which still remains their pri-
mary etiology in the great majority of cases2-4. The 
pathophysiology involves hematogenous dissemina-
tion from septic emboli, which is common, or straight 
bacterial extravascular invasion of the intracranial arte-
rial wall due to meningitis, cerebral abscess, or cavern-
ous sinus thrombophlebitis, which is rare1-4. Although 
such aneurysms are almost always secondary to bacte-
rial infection, rare fungal and viral causes have been 
encountered too7,8.
While such aneurysms account for a small percent-
age (0.7%-6.5%) of all intracranial aneurysms9,10, they 
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may be associated with high mortality in case of rup-
ture9,11, which is always accompanied by spontaneous 
and sudden subarachnoid hemorrhage (SAH), and 
 occasionally by intracerebral hemorrhage. Therefore, 
rupture prevention by timely diagnostics and early 
treatment is a prerequisite for evading unfavorable 
outcome when infected aneurysms are concerned.
Intracranial aneurysms of distal arterial branches 
are equally rare and often multiple, including those 
situated at the peripheral middle cerebral artery 
(MCA) segments, which constitute 4%-5% of all 
MCA aneurysms12,13.
One is always cautioned to suspect the infected an-
eurysm formation when there is a clue of a systemic 
infection found in natural history of the disease, par-
ticularly when bacterial endocarditis is observed. 
Hence, early diagnosis demands a high rank of suspi-
cion and awareness by a clinician and neuroradiologist, 
bearing in mind that roughly one quarter of affected 
patients may develop multiple intracranial infected an-
eurysms1,2, which are predominantly situated at more 
peripheral/terminal vessel branches1,2,14.
The most effective diagnostic imaging for intracra-
nial infected aneurysms includes brain computed to-
mography (CT), magnetic resonance imaging (MRI) 
and/or digital subtraction angiography (DSA)1,2,14,15, 
which is particularly consistent for discovering small 
aneurysms (of less than 3 mm in diameter) at distal/
terminal arterial branches16.
Management possibilities for such aneurysms in-
clude conservative treatment with broad-spectrum an-
tibiotics, and microsurgical or endovascular treatment 
for both unruptured (asymptomatic) and ruptured an-
eurysms15. In recent literature, endovascular treatment 
consisting of different modalities is gaining more 
prominence17, becoming the most effective contempo-
rary method to access aneurysms on distal branches of 
cerebral vessels18.
Herein, we present a case of a patient with multiple 
infectious intracranial aneurysms of distal branches, 
discussing the efficacy of available endovascular treat-
ment modalities, and reviewing the literature.
Fig. 1. Axial brain computed tomography showing subarachnoid hemorrhage in the area  
of suprasellar cisterns, and the left sylvian fissure, accompanied by minor subcortical 
intracerebral hematoma of the left parietal lobe, having no compressive effect (A,B).
1A 1B
Fig. 2. Computed tomographic angiography disclosing a 
small ruptured saccular aneurysm of the M4 segment of 
the left middle cerebral artery situated within the 
intracerebral hematoma.
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Case Report
A 61-year-old male patient was treated at the De-
partment of Cardiology due to dyspnea and high-
grade mitral regurgitation with tendinous chord rup-
ture. Prior to this event, infectious or autoimmune 
endocarditis was suspected. Besides cardiac disease, his 
past medical history was burdened with broad comor-
bidity including anemia, polyarthritis, arterial hyper-
tension, chronic gastritis, benign prostatic hyperplasia, 
and chronic renal failure.
He presented to the Neurology Intensive Care 
Unit (ICU) with sudden onset of occipital headache. 
He exposed no clinical features suggestive of an active 
systemic infection.
Urgent brain CT showed SAH in the area of su-
prasellar cisterns, and the left sylvian fissure, accompa-
nied by minor subcortical intracerebral hematoma 
(ICH) of the left parietal lobe having no compressive 
effect (Fig. 1 A, B).
Computed tomographic angiography (CTA) dis-
closed a small ruptured saccular aneurysm of the M4 
segment of the left MCA situated within the ICH as 
a cause of intracranial hemorrhage (Fig. 2). The aneu-
rysm measuring 1.85x2.76 mm in diameter, was con-
firmed and well visualized by cerebral DSA, which 
Fig. 3. Cerebral digital subtraction angiography lateral view visualizing the aneurysm and revealing an additional 
ipsilateral small unruptured middle cerebral artery aneurysm situated at different M4 segment (A, B) (arrows),  
as well as contralateral small unruptured aneurysm situated at the opposite M4 segment (C) (arrow).
3A 3B 3C
Fig. 4. Supra-selective view of the ruptured aneurysm occlusion by two detachable coils 
(A) (arrow), and cerebral digital subtraction angiography anterior-posterior view 
showing complete aneurysmal sac coil occlusion (B) (arrow).
4A 4B
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also revealed an additional small (1.73 mm in diame-
ter) ipsilateral unruptured MCA aneurysm at different 
M4 segment (Fig. 3 A, B) and contralateral small un-
ruptured aneurysm measuring 1.81 mm situated at the 
opposite M4 segment (Fig. 3 C). A supra-selective 
ruptured aneurysm occlusion with two detachable 
coils was performed during the same procedure (Fig. 4 
A, B), while the unruptured aneurysms were left intact. 
No residual filling of the ruptured aneurysm sac was 
visible on repeat DSA, which was performed immedi-
ately after the procedure (Fig. 5). Three-dimensional 
CT angiography (3D CTA) showed complete occlu-
sion of the aneurysmal sac, and an additional ipsilat-
eral unruptured small aneurysm at different M4 
branch of the left MCA (Fig. 6). Post-procedural plain 
axial CT of the brain performed on follow-up day 12 
depicted complete resolution of intracranial hemor-
rhage with metal artifact from aneurysmal coiling vis-
ible (Fig. 7).
Immediate post-procedural course was uneventful 
except for transitory sensory dysphasia and nominal 
aphasia, which resolved within 12 hours. No other 
neurological deficit or evidence for systemic bacterial 
infection was found.
On discharge, the patient was well recovered and 
transferred to Cardiac Surgery to be operated on (open 
heart surgery) due to mitral regurgitation. Broad-spec-
trum systemic antibiotic therapy was prescribed.
Magnetic resonance angiography (MRA) of the 
cerebral vessels was advised at 6-month follow-up af-
ter completion of cardiac surgical treatment.
Discussion
Infected intracranial aneurysms are uncommon9,10. 
They are frequently multiple and usually fusiform, as 
well as associated with rupture and other complica-
tions19. Non-treatment or delayed management of 
such aneurysms is often related to high morbidity and 
Fig. 5. Control digital subtraction angiography of the 
cerebral vessels, performed immediately after the procedure 
showing no residual aneurysmal filling (arrow).
Fig. 6. Control 3-dimensional computed tomography 
angiography of the cerebral vessels showing complete 
occlusion of the aneurysmal sac (broad arrow), and 
revealing an additional ipsilateral unruptured small 
aneurysm at different M4 branch of the left middle 
cerebral artery (narrow arrow).
Fig. 7. Post-procedural plain axial computed tomography 
of the brain performed on follow-up day 12 depicting 
complete resolution of intracranial hemorrhage with 
metal artifact from aneurysmal coiling visible (arrow).
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mortality due to possible fulminant sepsis19 and/or in-
tracranial hemorrhage. However, it is not always easy 
to diagnose them prior to rupture, since they usually 
remain asymptomatic. This was the case in our patient, 
who presented with sudden onset of headache as the 
initial clinical sign of aneurysmal rupture, in whom 
multiple bilateral unruptured aneurysms were also 
found. Afterwards, it was revealed that he had previ-
ously suffered from a cardiac infectious disease and 
high-grade mitral regurgitation. Therefore, proper and 
timely evaluation of causal infectious disease is essen-
tial to establish the diagnosis20.
Intracranial aneurysms of distal branches of the ce-
rebral arteries, including those of peripheral MCA 
segment, are rare, often multiple, and rather difficult to 
localize and treat21,22. However, advances in endovas-
cular techniques have made distal aneurysms better 
manageable recently10,12. We managed our patient who 
developed an infected ruptured aneurysm of distal 
branch (M4) of the left MCA, in whom two addition-
al unruptured aneurysms of bilateral distal MCA seg-
ments were also revealed, utilizing supra-selective en-
dovascular coiling of the ruptured aneurysm.
The most common cause for the formation of distal 
arterial branch intracranial aneurysms is infection with 
septic (mycotic) emboli18,23 24, which was the origin of 
aneurysm development in our patient too. Besides, arte-
rial vessel wall dissection was also described as a possible 
cause of distal aneurysmal formation23, while multiple 
aneurysms may also arise due to various reasons includ-
ing radiation therapy of malignant diseases25.
Since distal aneurysms may generate problems for 
microsurgical management, it is better to consider en-
dovascular techniques as the preferable treatment 
method12. It may be a first-rate treatment modality in 
selected patients having high occlusion percentage and 
low complication rates when ruptured aneurysms are 
concerned26. Accordingly, we opted for selective endo-
vascular coil embolization of the aneurysmal sac as op-
timal treatment modality in our patient. However, one 
has to be extremely cautious when coiling distal branch 
infected aneurysms due to their fragile wall, trying to 
preserve the small-caliber parent artery patency and 
diminish the risk of re-rupture as well18. Hence, in 
cases where the parent artery could not be spared, par-
ent vessel occlusion with liquid embolic agent together 
with aneurysmal sac coiling has to be perfor-
med12,17,24,26,27. Additionally, distal branch aneurysms 
that cannot be coiled can be treated with intra-aneu-
rysmal injection of glue, which is also an efficient alter-
native to endovascular treatment21. Consequently, de-
fining the best endovascular, microsurgical, or medical 
treatment still remains controversial28, allowing non-
operative treatment in the majority of patients regard-
less of aneurysmal rupture status29.
Bearing in mind the above mentioned options, as 
well as their potential advantages and/or pitfalls, we 
managed our patient with endovascular selective coil-
ing, which resulted in good recovery and favorable 
outcome. Therefore, we believe that selective endovas-
cular coiling is a preferable method for infected and 
distal branch intracranial aneurysms, while glue or liq-
uid occlusion are treatment choices when the parent 
vessel has to be scarified.
However, personalized, multimodality, and inter-
disciplinary approach involving neurosurgeons, neuro-
interventionists, infectious disease experts, as well as 
cardiac surgeons is required in treatment decision-
making to obtain optimal results28,30. Generally, it is 
advised to perform cranial procedures prior to cardiac 
surgical management, if necessary31.
In conclusion, selective endovascular coiling and 
preservation of the parent peripheral artery are prefer-
able and secure methods used in contemporary man-
agement of distal branch infected intracranial aneu-
rysms bringing a favorable outcome.
At the end, we would like to stress that this is a case 
report only, and therefore no definitive assumptions 
can be made regarding the best treatment option. 
Hence, further reading is necessary to support our 
conclusion.
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Sažetak
SUVREMENO ENDOVASKULARNO LIJEČENJE INFICIRAJUĆIH INTRAKRANIJSKIH  
ANEURIZMA DISTALNIH OGRANAKA: PRIKAZ SLUČAJA I UVID U LITERATURU
V. Kalousek, T. Sajko, B. Splavski, K. Rotim, M. Jurilj, B. Čulo i A. Rotim
Inficirajuće intrakranijske aneurizme rijedak su tip inflamatorne vaskularne bolesti koji nastaje uslijed upalnih promjena 
arterijske stijenke moždanih krvnih žila. Aneurizmatske tvorbe distalnih arterijskih ogranaka podjednako su rijetke i uče stalo 
višestruke, uključujući i one nastale na završnim odsječcima srednje moždane arterije. Iako oba tipa predstavljaju mali posto-
tak u učestalosti intrakranijskih aneurizma, one mogu biti uzrokom povećane smrtnosti u slučaju rupture. Liječenje ovakvih 
aneurizma sastoji se od primjene antibiotika širokog spektra djelovanja, kao i od mikrokirurškog ili raznih oblika endovasku-
larnog liječenja, koje je sve zastupljenije u slučaju asimptomatskih i rupturiranih aneurizma. U ovom radu dajemo prikaz 
bolesnika u dobi od 61 godine s opsežnim komorbiditetom uključujući i upalnu bolest srca, koji je liječen zbog višestrukih 
obostranih inficirajućih aneurizma distalnih ogranaka srednje moždane arterije. Također raspravljamo o učinkovitosti posto-
jećih endovaskularnih metoda liječenja te donosimo uvid u relevantnu literaturu. Zaključujemo kako je selektivna endova-
skularna embolizacija zavojnicama preporučljiva metoda suvremenog liječenja rupturiranih inficirajućih aneurizma distalnih 
intrakranijskih arterijskih ogranaka, koja može rezultirati povoljnim ishodom.
Ključne riječi: Inficirajuća intrakranijska aneurizma; Distalni cerebralni arterijski ogranci; Ruptura aneurizme; Modaliteti 
liječenja; Endovaskularna embolizacija; Ishod
